A research project at Newcastle University Library has been benchmarking electronic resources using COUNTER-compliant usage data. As the virtual academic library becomes more widely established, new tools will be needed to determine the cost benefit of library resources and services. In this context, traditional quantitative data will no longer suffice. E-metrics have the potential to provide managers with more robust, empirical evidence to inform strategic planning and decision making.
As library managers, we spend a considerable amount of our time collecting, analysing and acting upon usage data. Why do we devote so much effort to this activity? Usage data is a tool that can help us manage our libraries effectively, and it can do this in several ways.
■ It can highlight trends
For example, sustained, significant increases in reservations could trigger a review of loan periods and levels of copy provision, a consideration of e-access over print, or could trigger further dialogue with academic staff (did they remember to send us the reading list?). E-journal usage data not only confirms that just a relatively small proportion of our journal titles have significant use but, especially within the big deal packages, enables us to monitor and measure demand for journals which are beginning to emerge as important titles, and which may highlight new or developing research interests.
■ It can inform our strategic decision making For example, we might say that when self-issue statistics account for 60% of all issues, we will redesign the front counter and deploy some of the front line library staff in other capacities. With regard to e-metrics, we might decide to utilize turnaways to inform collection development decisions regarding the purchase of additional or alternative resources, either as subject clusters or individual title subscriptions.
Usage data can also help us to assess whether our library services are meeting user needs. One of the absolute certainties in any user consultation exercise we carry out at Newcastle is that undergraduates will ask for more textbooks and postgraduates and academic staff will ask for more journals. If we acquire new resources in response to these expressed needs, we automatically look at the subsequent usage data to see if these new acquisitions are being utilized and we elicit feedback from the initial requesters to see if their needs have now been met.
Of course there is also a more pragmatic, political value to usage data. We use it in our annual reports, our business plans and as a fundamental component of our regular dialogue with the University to demonstrate that we are providing value for money and to reassure our paymasters that the resources entrusted to us are being effectively deployed in support of teaching, learning and research. We also use it to back up requests for further investment, or to support bids for external funding. Whilst a significant amount of the usage data our library collects is simply measuring the level or volume of activity, we also acquire and analyse a wide range of qualitative data. For example, we regularly solicit feedback on what our users think about our services. What are they happy with? What are they dissatisfied with? What would they most like us to do differently? Every three to four years, Newcastle University Library commissions a major survey of user needs and views which is carried out by a company called Priority Research. The information we gain from the survey is used to inform our subsequent planning strategy. Some of the most practically useful data is that which we gain from responses to questions where users have to select between paired examples of comments they have made in the preliminary focus groups. In this way, the Library ends up with a prioritized user 'wish-list' which is much more practical to work with than a long list of 'wants'.
Usage data which simply relates to volume or level of activity is invariably one-dimensional and seldom tells the whole story. Nevertheless, much of the data traditionally collected by academic libraries falls into this category. For example, here are four very typical pieces of library usage data which have been collected over several years for the Society of College, National and University Libraries (SCONUL) 1 annual statistical return. The issues referred to in Table 1 Interestingly, although there has been a 20% decline in library visits over the ten-year period, there has not been the steep decline that some of the other usage measures have witnessed. Perhaps this is because users still view the Library as an important social space, or that we have the largest computing cluster on campus, with the longest opening hours. Certainly, the customers are still coming through the doors, but what are they doing when they get here?
Clearly, if we were relying solely on these traditional usage metrics to demonstrate the continuing effectiveness of the Library, our paymasters could perhaps be forgiven for wondering whether they had grounds to reduce the Library budget. Fortunately, we have new and additional metrics to demonstrate that library activity is changing, and indeed expanding, rather than declining. Although we have never sought to prove it, it is generally believed that the huge decline in ILL requests and photocopying is inextricably linked to the emergence of e-journals. The Pilot Site Licence Initiative (PSLI) 2 brought the first three publisher collections into academic libraries in 1996/1997 and at Newcastle we now provide access to over 9,000 e-journals, many of which have been secured via the National Site Licence Initiative (NESLI) and its successor, NESLi2. 
Expenditure on e-resources
As this paper is going to focus on the analysis of usage data pertaining to e-resources it would be helpful to contextualize this. At Newcastle we are currently spending around £1.3 million (55%) of our resources budget on electronic resources. With this we are providing access to over 9,000 e-journals, 190 databases and around 500 e-books. The expenditure and the available e-content are increasing significantly each year. Whilst a small proportion of this expenditure has come from additional project funds, the bulk of it is Block Grant expenditure, which means that the more we spend on e-resources, the less we have available to spend on print or indeed on any of the other information formats which our users require. (For example, we are still asked to buy microforms for some of our humanities researchers.) Demand for new resources in all formats is insatiable, so it is of paramount importance that we know, and are able to demonstrate, that the resources we choose to buy are earning their keep. This is particularly important in relation to e-journals where the dominant mode of purchase is now the package -either the big deal, or the subject cluster. However, when academics ask for new journals, they invariably ask for individual titles, not packages. Traditional library collection development policies were founded on a 'cancel one to buy one' approach -a model which does not function well (and often not at all) in the package deal environment. Academics are often frustrated when they see journals in our e-collections which they do not require or value, and which they suggest we cancel to fund the additional titles they need, only to be told that the unwanted titles are part of a package and cannot be exchanged for titles from another publisher.
Benchmarking at Newcastle
Thus from a library perspective, we need to be confident that the entire journal package is performing well, and we are just as interested in the extent of the tail of 'low to no' use as we are the top performing titles. To this end, we are using local benchmarking techniques to determine the relative performance of our e-journals, and have developed a range of associated key performance indicators (KPIs) that we now apply to all our e-journal packages. Table 2 shows the range of KPIs Newcastle is currently using for 2005. The nature of the benchmarking process is such that KPIs are constantly reviewed, and modified where necessary. The KPIs are populated, wherever possible, with data that is COUNTER compliant. Monthly usage statistics are collected from each service provider and downloaded into a detailed spreadsheet based on the above-listed metrics. The spreadsheet is used to produce a range of graphs to help us assess the performance of individual journal packages. Data is derived from COUNTERcompliant sources and merged into one discrete set.
We are beginning to compare relevant publisher packages, for example STM, social sciences, humanities, so that we can see how packages with broadly similar content are performing.
The graph represented in Figure 1 illustrates how full-text downloads have increased over a three-year period. Usage is generally higher in term-time, with noticeable peaks at the start of the academic year in October/November, and also in February/March, after the January exams are over. We are also finding that whilst, overall, usage is increasing year on year, the usage patterns for more established packages become more regular, and the annual increases are less dramatic, as shown in Figure 2 .
We plan to carry out more research to determine why the usage patterns become more settled.
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SFX clicks per title
However, as shown in Figure 3 , with newer packages the increases can be much more striking, particularly if we have carried out some additional promotion, or have bought the package as a direct result of expressed demand. For example, Newcastle has recently taken out a subscription to Nature and the associated Nature Research titles and we will be monitoring the usage very carefully to see how it compares with other similar, newly acquired, collections. 
Additional research findings
What else are we learning from this research?
■ STM titles dominate 'high' usage rankings. ■ Our two best performing STM packages have increased usage year on year for the last three years, and have also seen significant reductions in the percentage of titles reporting no usage (now down to less than 10% of the total content).
■ Subscribed titles are generally more heavily used than unsubscribed.
■ Typically, a relatively small number of journals in a large package account for a significant percentage of total downloads.
■ Sustained low usage of individual titles or subject clusters can be used as a justification for cancelling content, where licence terms permit. Similarly, sustained evidence of turnaways can be utilized to justify buying additional or alternative subject clusters.
We are starting to add impact factors to the STM collection usage data to see if high impact factor titles correlate with high use. We also intend to explore whether we can assign the appropriate RAE subject codes against titles as we feel it would be interesting to see how the different subject areas perform within a large package.
We are looking closely at the cost per full-text download, which is generally decreasing and for our major STM packages is currently between £1.77-£2.00. This compares very favourably with traditional ILL costs which Birch and Young 4 in their 2001 study estimated at £13.30. Ideally, further research is needed to determine the current costs (perceived and hidden) of an inter-library loan, and we felt that further attention should also be paid to the true comparative costs of a full-text download.
So why are we devoting so much attention to this data? We want to develop more cost-effective ways of determining and evaluating our e-journal purchasing activity to ensure that we are making the best use of available funds. We think there is a comparatively small core of big deal packages that are truly essential for Newcastle. Around this inner core will be a band of desirable subject clusters; around this layer are the titles we only need to acquire as individual subscriptions; and finally, the outer core will be the occasional articles which we may decide to acquire on a pay-as-you-go basis. Given that our funds are finite, but demand for them is infinite, we believe that e-metrics can help us to assess when it is most cost effective to pursue a particular purchasing model.
Figure 3. Percentage change in annual usage for a newly acquired package
Future work
As we build up several years' worth of comparative usage data, it should become much clearer when a big deal is not working. For example, if after three to five years, the tail of low to no use has remained comparatively constant, or represents a significant percentage of the total content, or if the cost per full-text download is much higher than that of comparable packages, then we would start looking at the analysis of usage by subject to see if a subject-based approach might be more appropriate.
We are beginning to use the data we gather to replace or enhance some of the traditional library metrics. Thus the decline in ILL and photocopying can be offset against the significant growth in fulltext downloads per annum. More recently, we are finding that e-metrics are a very helpful component in dialogue with academic colleagues in the development of new modules. In common with many universities, new modules or degree programmes at Newcastle have to go through a rigorous assessment to prove that there is a sound business case to justify the investment and start-up costs. Part of this assessment involves the library costing out the required information resource provision.
For example, we have an MSc in Oncology and Palliative Care which was set up in 2002 as a threeyear pilot. It is a distance learning course for clinicians and we have spent around £30,000 over the three years securing subscriptions to a suite of e-textbooks together with a few additional journals which were specifically requested for the course. The course started off with 20 students, and now has over 70. As part of our evaluation, we have been able to feed back to the course co-ordinators not just how much we have invested in supporting the module, but how well the resources have been used. Obviously, there are caveats with the reports; we already had strong collections in this subject area, so the extra resources we have bought are not the only ones the students are using. Furthermore, the resources we bought for this course could also be used by other bona fide users within Newcastle University. Nevertheless, it is still extremely important to know, and be able to demonstrate, that we are getting value for money in relation to the additional investment that was made to support this course.
We are now preparing to look critically at our database collection and apply some of the more rigorous e-metrics we have developed for e-journal usage to them. As our full text journal collections have grown, there is certainly a perception amongst the liaison librarians that some of our users are ignoring the subject databases and going straight to the e-journal collections. We suspect that, as with the big deal journal collections, there is a small core of databases that are truly essential for us, but in other more specialist subject areas, it might be more cost effective to pay for online searches on demand. We need to look critically at the usage data and costs of these databases over a period of years to see if there is evidence to support these views.
We will also assess whether the implementation of MetaLib, which we are planning to launch this summer, has a positive impact on database usage. We already have SFX up and running, but it is really too early to tell to what extent it is affecting access to e-journals. And as our e-book collection is finally beginning to expand, we are going to start developing some comparable e-metrics for them.
We will certainly do more work with turnaways, although it would be helpful to have more information from publishers on exactly what these mean in the context of their usage data. For example, COUNTER defines a turnaway as 'an unsuccessful log in to an electronic service due to exceeding the simultaneous user limit allowed by the licence.' 5 But it could also mean that there was system downtime or that the user was trying to access unsubscribed content. We need to know exactly which definition pertains in order to determine the most appropriate response.
We have just gone live with the pilot phase of our e-print repository and as it becomes wellpopulated, we will be looking closely at what is being used and how this relates to our subscribed content. This is of course but one small strand of the much wider open access movement and it is too early to assess the implications of that. Then there is Google Scholar -we really don't know what its impact will be on our usage data, but we know we need to be mindful of it, because of its inevitable mass appeal.
Summary and conclusions
Based on our experience to date, e-metrics, although extremely time-consuming to collate, are already demonstrating their value. They provide us with much more detail than our more traditional, printbased metrics. Once you have the data downloaded into a format that can be manipulated, it is possible to compare the performance of individual titles or subject areas; or to assess usage trends over particular months, semesters, or years. Of course it means more work, and that has to be appreciated and planned for, but e-metrics raise our expectations in ways which traditional, printbased usage data never did, and never could.
E-metrics can be useful in assessing the cost of supporting particular programmes or modules and in determining whether the usage made represents good value for money.
Let us not forget, usage metrics are still a work in progress. It is not so very long ago that where current print journals were reference only, library usage was assessed by clearing them off tables or photocopying trolleys and logging usage against a printout of journal titles. In the past, libraries also experimented with consultation records which were periodically attached to current issues of titles thought to be 'at risk' and which academics were asked to sign every time they used the journal. We have come a very long way already since those days, but of course we still want, and need, to go much further.
Problems and challenges
It is very time consuming to prepare e-journal usage reports. The work is particularly challenging when you have to pull in data from aggregators as well as from the publisher's web site, and the lists of titles do not match. A considerable amount of time is then wasted trying to find out what is missing from one list, and why. The work of COUNTER has been invaluable in improving the overall quality of the data and ensuring greater standardization. We always notice a significant improvement in the quality of reporting when a publisher becomes COUNTER compliant.
It still seems extraordinarily difficult to determine a list of print subscriptions which the library and publisher can agree on as the basis for a package deal. Sometimes we go through several iterations before we reach agreement and without the help of our subscription agent this would be an even lengthier process. We must find ways of making this easier for everyone concerned.
The level of IT skills required for library staff to effectively collate and exploit usage data is also a concern. We are very fortunate at Newcastle that we have someone who can undertake this work for us, but dialogue with other libraries suggests this is not always the case. There is a limit to what can be done locally and I think our best opportunities for further progress are by means of national or possibly regional initiatives.
Where next?
Certainly there would be huge benefits in having some centralized reporting for statistics -perhaps through COUNTER, or NESLI. It would also be extremely helpful if we could analyse usage by offcampus as well as campus use. This would not only be useful to those of us with distance learners, but could also help to demonstrate how the virtual library is working, and could be seen as an important performance indicator when visits to the physical library are declining.
We would also like to have usage data which showed which years of a journal title were being used. This would not only help in terms of assessing the merits of back-files but is of interest in assessing the value of current versus precurrent information in different subject disciplines. Many of these concerns are echoed in the recently published NESLi2 report by Conyers and Dalton. 6 In conclusion, usage metrics have developed rapidly over the last three years, and will no doubt continue to develop at a similar pace. They are fundamentally important to us in our practical roles as library managers and also have an added political value within the organization. SCONUL has already recognized the growing importance attached to e-metrics and now includes questions on e-resources in its annual statistical return. There is much more we need to learn about e-metrics and we must ensure that expertise and good practice are shared. As we gain in experience and knowledge, we will seek and achieve greater refinements in the data we collect and analyse.
As has been demonstrated by the COUNTER initiative, a collaborative approach can bring significant benefit to all interested parties and this is likely to hold true for subsequent developments in e-metrics. Certainly, if we are to develop benchmarking to its logical conclusions, where we can compare our usage trends with those of other libraries in order to assess the wider picture, we must ensure that the metrics we are using are of a comparable standard and format.
The sub-title of this article, 'through a glass darkly' 7 , suggested that as far as e-metrics were concerned, we still had some way to go before we had achieved total clarity. That still seems to us to be a fair assessment. However, as the novelist George Eliot memorably observed, "Beginnings are always troublesome". 8 She certainly felt it was worth persevering -and so do we.
